Medical audit needs to encompass physical, psychological and social aspects to patient functioning. The aim of this paper is to review the psychosocial impact ofliver transplantation on children and their families. Evidence suggests that end stage liver diseases are associated with developmental delays. Emotional and behavioural problems are common and have been found to relate to the child's developmental status, physical appearance as well as family functioning. Post transplant, children and families often experience an exacerbation of preexisting emotional problems. One year post transplant, children typically show continuing developmental delays. Longer term assessments of quality of life suggest that children may experience fewer hospital contacts and that over time psychological difficulties reduce. Many families continue to experience problems in normalizing their interactions within and outside the family. The findings demonstrate the importance of including psychosocial outcomes in auditing the efficacy of medical interventions. 0141-0768/91/
Introduction
Orthotopic liver transplantation (LTX) is now the treatment of choice for a variety of advanced child hepatic disorders', the majority of which are either biliary atresia or other diseases initially presenting with conjugated hyperbilirubinaemia in infancy. Whilst the early history of paediatric LTX in the United Kingdom was not promising, with only seven transplants being carried out on children under 16 by 1983 and with none surviving longer than 7 weeks'', current one year survival rates exceed 60%3. The advent of cyclosporin, coupled with advances made in surgical technique and postoperative care account for the changes in survival rates".
Health care is said to have two main aims; to increase life expectancy and improve the quality of life during the years that people are alive". LTX has achieved the first goal, but there is less evidence as to its impact on the second. As medical audit becomes increasingly important in the allocation of resources, transplant teams and others will need to show success in enhancing not only the physical, but also psychological and social aspects to the child's functioning", The aim of this paper is to review our current knowledge concerning the psychological health status of children and their families pre-transplant, to assess the impact that transplantation has on adjustment and highlight issues in need offurther investigation. Pre-transplant developmental status Anecdotally, it has been noted that many children with chronic liver diseases show signs of general developmental delay at the time of assessment for transplantation". Surprisingly, few studies have attempted to delineate the exact nature of these delays. Alagille et al. 8 reported a group of patients whose clinical, biochemical and histological features differentiated them from other varieties of biliary disease. As part of this syndrome, it was noted that 'mild to moderate' mental handicap was evident in 60% of patients. Burgess et al.9 and Stewart et al.10 investigated the developmental status of children with biliary atresia, finding that these children frequently had significant delays in their cognitive, motor and social abilities. Studies of other liver disease groups!', conclude that children with o-I antitrypsin deficiency, idiopathic cirrhosis and neonatal hepatitis are all at risk of significant developmental delays. Wilson's disease'P, which most often presents in late childhood or early adolescence, similarly has psychological concomitants'", Common sequelae include dysarthria, poor coordination, mood changes and poor school performance''.
Investigation of factors associated with developmental delay in biliary atresia point to growth variables, serum vitamin E levels, age of onset of disease and age at portoenterostomy as being predictive of the extent of delay1o,14. The degree of intellectual deterioration of Wilson's disease appears to relate to the duration that the disease remains untreated15, 16 .
On the basis of these studies it would appear that there is a need to monitor the developmental and cognitive status of children awaiting LTX. The timing of LTX also needs to be carefully weighed as allowing the disease to progress to significant hepatic compromise and even 'near death' conditions may severely limit the quality of the eventual clinical outcome!', On the research front, further elucidation of the nature and extent of developmental delays in liver diseases needs to be carried out, as well as investigating factors associated with increased risk.
Pre-transplant psychological functioning
As a result of their jaundice, ascites, muscle wasting and short stature, children with liver diseases have been noted to be frequent 'targets of ridicule'P, In interviewing children and families prior to LTX, researchers have found that up to 50% of children show adverse psychological reactions. Particular problems noted included; regression, belligerence, apprehension and fear, difficulties with important relationships, persistent fear of death, feelings of rejection, helplessness, suicidal ideation and worries over receiving someone else's liver!", In comparing this population with children waiting for a renal transplant, the authors conclude that children pre-LTX show more psychopathology than other groups of patients. They argue that this finding is due to the parental anxiety surrounding the lack of alternative interventions for end stage liver disease and the fact that should the procedure be unsuccessful, the only treatment option remains further transplantation.
There is a need for further studies to substantiate these findings as this is the only study to date which reports on preoperative psychological functioning.
Pre-transplant family functioning A common pattern of interaction that has been noted frequently in families waiting for transplant centres upon parent-child protection and dependency. Several authors have commented upon the parents', particularly the mothers' need to protect the child, which is often shown by the family becoming isolated and inward-looking, at the same time infantalizing and over-indulging the child 7,17,18. The child is said to be often dependent, demanding and difficult to comfort. The combination of parental overprotection and child dependency is commonly associated with family discord and child emotionallbehavioural problems. Similar family styles of interaction have been described in other transplant groups'? as well as in families where a child has congenital heart disease'" or asthma'". Thus, it appears that pathological patterns of family interaction may be a common consequence of childhood chronic illness. Transplantation engenders more stress and where it is the only intervention available families may be particularly vulnerable to high rates of discord and pathology!".
Gold et ai. 22 have identified two particular stressors that families have to contend with. Firstly, there is the need to maintain the child's fragile health and to ensure that a target weight of 10 kg is achieved. Evidence has shown that children under this weight fare significantly worse during and post LTX3. Secondly, parents have to come to terms with the paradox that whilst keeping their child healthy, it is those who are most ill who are likely to be transplanted first. This inevitably engenders feelings of competition, guilt, a sense of being forgotten by the hospital and ambivalence about whether their child should go through a procedure which at the same time is both life-saving and threatening.
It is not surprising, in the light of the above, that many families when psychiatrically assessed prior to transplant are found to have significant morbidity. The problem is what sense to make of this finding. As with the research on child functioning, it is not clear what is causal, or indeed whether assessments are valid'". Frequently, an assumption of pathology is made, when in fact patterns of interaction could be adaptive'". For example, in ensuring that a child remains relatively infection free, it may be appropriate for families to become insular. Further, given the child's compromised liver function, poor nutritional status and the need to ensure weight gain, it is Possible to see the enmeshed mother-child relationship as being adaptive in enhancing survival. The 'pathology' only arises when the threat no longer exists, yet these patterns of behaviour become entrenched.
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Child and family psychological adjustment post-transplant Many families experience a sense of euphoria following successful transplantation-s, The constant need to keep the child healthy whilst on the waiting list can now be relinquished to ICU staff. This 'ceasefire period' 22 is soon shattered by the first episode of infection and rejection. Ninety per cent of patients on the Cambridge-Kings programme experience these problems within 2 weeks of their operation (Bhaduri, 1990, personal communication). This heralds the start of a 'roller coaster' period 22, where the emotional state of both parent and child closely follows the course of the medical condition. This continuous raising of hopes matched by periods of disillusionment can result in conflicts developing and becoming overt, expression of anger and even distancing from the patient-".
It has been found that those children who were well-adjusted pre-transplant continued to progress psychologically, whilst those with difficulties pretransplant showed increased patterns of dependency or 'a severely adverse reaction to hospital' 7. Reports of child anxiety and depression are common", whilst a sense of hopelessness is a frequent problem for parents-". Emotional reactions brought on by frustration at not being 'cured' are common in both parent and child. Accepting the limitations of the LTX, that it does not represent a cure, rather it is another form of illness which is easier to manage presents a major challenge. Some researchers have suggested that children experience psychological difficulties accepting and integrating the new organ as a result7, 23 . Whilst examples of individual cases do occur, overall there is little firm evidence to suggest integrating the new organ is a pervasive problem'".
Longer term quality of life
It has been rightly concluded that, 'the true value of any procedure is gauged by its ability to return its recipient to a normal life'27. The evidence to date concerning LTX is not wholly conclusive.
Zitelli et ai. 18 ,28 evaluated the changes in life style in 65 patients, on average 37 months after transplant. Comparing the child's pre-and post-transplant profile, it was found that children experienced significantly fewer admissions, number of days in hospital and medications. Fifty-one per cent of the sample were in age appropriate education (although two were found subsequently to have a learning disability), 26% were one year behind, 12% were two years behind and 9% were in special education. Formal assessments of the child's cognitive abilities pre-and post-transplant showed no significant group difference. Measures of the child's psychological development suggested improvements in motor and social skills. Parental perceptions were also that their child was less dependent, complaining and demanding and they as parents were more consistent in their discipline, less infantilizing. Thirty-two per cent of the sample was found to be eneuretic in the absence of any physical cause, with several children being described as defiant and aggressive. Nine of fifty-nine couples separated.
Other studies have not reached the same conclusions as Zitelli. Cognitive changes following transplant have been investigated in two studies 14,27. Both concluded that as a group LTX patients do not show significant changes in IQ. The importance of these studies is in recalling that many children pre-transplant are found to be developmentally delayed. Thus LTX does not appear to help in ameliorating cognitive impairments for the majority of children Indeed, a significant minority experience neurological complications post-transplant/" and a small number of children suffer a deterioration in their cognitive abilities.
Changes in motor and social skills have also been subject to further evaluation!". The authors report that no significant changes in motor skills were evident following transplant and changes in social abilities only occurred in children over 4 years of age. Improvements were related to skill in sporting activity, greater responsibility at home and more frequent peer contacts. In contrast, none of the children showed a significant improvement in the number of close friends or in behaviour with family or friends. Other researchers report that no significant changes in frequency or duration of hospital admissions occur and that the significant impact of drug side effects (eg hirsutism, hypertension, oedema, cushingoid appearance) is associated with mild emotional lability in a third of patients'".
The long-term problems of families have also been studied. It is reported that many families experience problems in adjusting back into a 'normal' life 31 and that many mothers abandon work in order to care for their child, creating further financial hardships'". Emotional problems have been found to continue for several years 18 • 22 , with families being hypervigilant for signs of rejection, experiencing difficulties in 'letting go' of the hospital and readjusting their role, as shown by a need for constant fund raising, tensions in whether to keep in contact with other LTX families for fear of bad news and worries over side-effects to medications.
Conclusion
The majority of the studies reviewed have important methodological limitations. Many base their assessments on impressions of adjustment or parental reports. Whilst these are important sources of information, they are open to the criticism of lacking objectivity and replicability. Assessments are also often carried out in the period immediately before transplant which may bias the results. Furthermore, the number of children evaluated is often small and follow-up periods following LTX short. Thus it is not clear how valid the results are and whether they would be different with a larger sample followed up for a longer period. In addition it is not clear to what extent results from the USA, where the majority of reports originate from, are applicable to a British population. Studies can also be criticized on theoretical grounds. Little attempt is made to relate psychological functioning to graft functioning and few studies use objective standardized assessment measures to evaluate the extent to which individual differences in psychological functioning pre-transplant influence postoperative adjustment. Similarly, there is a lack of information concerning the reactions of siblings to the inevitable upheaval of transplantation, despite the welldocumented evidence that they are a group at risk of developing problems", These limitations need to be addressed in future studies so that medical teams can evaluate the effect of treatments and provide parents with the necessary information to make informed decisions concerning transplantation. The integration of psychosocial evaluations into medical practice is a major goal in determining children's health status and evaluating the impact of surgical interventions.
